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tron-1 and -2 were equipped with similar instrumentation. In some cases, however, 
there vere differences in’ eergy thresholde,; A dart ‘Suumatizing al] data shows tte electron 
and proton fluxes of different energies in the equatoridl plane und for comparison | 
Bives IMP-1 data. The following conclusions can be made from the chart: 1) A belt! 
of artifically injected electrons exists at distances closest to the Earth's center, 

+35. The flux of electrons 

8 about 1 x 107 em? .sec"l ster-l. 2) The 
average directed flux of protons with an energy of 45—-70 Mev at the maximum of the ; 
inner belt (L = 3.45) was about 1.5 x 103 om=2.gao~ -ater~!, 4 change in the inte- tae 
&ral spectrum at proton energies above 90 Kev was observed at L = 2.2; the spectrum! 
*xplained by the 
8 With an energy |, 
ctrons. There is a definite reg- 
ding to their Cnergieu. The average | 
an energy above 2 Mev was about 4.5 x 105 oa eee 
j Ster~! in the equatorial plane at L = 2,8, od 


protons in this energy range are created by transverse adrift with respect to the | 
Magnetic field lines, h) 4 belt of hi 
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gap output served as the collector. The input apertures and the Faraday cylinder 
were furnished with biased grids to eliminate thermal particles and secondary emis~ 
sion, respectively. A diagram of the two analyzers used on Elektron-2 is shown in 
\Fig. 1 of the Enclosure; accumulated charge was converted to binary code. The Cos~ 
‘mos data generally showed that electron flux at the 1~kev level did not exceed 
107/cm2/sec/kev at night and was only slightly higher by day. A maximum was noted 
during the southernmost portions of orbit, in a region south of New Zealand, attaining B. - 
up to 12 x 108/cm2/sec/kev. Electron fluxes recorded on Elektron-2 showed strong zz 
-|variations at sunrise and sunset (referred to the satellite); these variations an 
‘reached values on the order of 109/cm2/sec/kev. Irregular.variations in flux readings , 
correlated with known geomagnetic events observed during the flight. Data show that 
the satellite was at all times within the magnetosphere. ‘positive fon flux regis- QW 
tered by Elektron~2 in the 0.1—10-kev range did not exceed 5 x 107/cm2/sec. Orig. a 
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_|ABSTRACT: The authors analyze data obtained from "Elektron-1"' and "Elektron-2" ao 
. |ing their first month of operation. The equipment used on the satellites is briefly 
described. Analysis of data pertaining to the midnight meridian indicates that the | * 
intensity of the electrons at the boundary of the outer’ belt decreases by two or he 
[three orders of magnitude within a narrow range of radial distances. It is estab- 
....|lished that the radiation belt on the hight side of the earth terminates on quiet | 


days at L = 6,5—~-7,5, On the day side, the boundary of the belt extends on the 


raed 


1 
| 
ee 


Fo Sale wat ote 


Card 1/2, 


TSS SE SOE LT LER ete awe Samaten eas aeaaes 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520008-3" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520008-3 


To er rns I AYES REPS BORA ISDC Em! HSGtuN ig Sa i Ia a 


“L 3281-66 
"1 ACCESSION NR: AT5023614 
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idipole approximation and expressed in earth radii.) It is found that irregular [| 

flows of electrons outside the boundary of the earth's radiation belts appear with | 

an increase in perturbation of the geomagnetic field both at the surface of the 

earth and at distances of ¥39,000 km from the earth. A theoretical explanation is 

jgiven for this phenomenon. The experimental data support the hypothesis of a closed 

lsystem of lines of force iti the earth's magnetic field up to latitudes of 75°, 
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ABSTRACT: The Elektron-3'Satellite, launched on July 11, 1964, carried a coil with a 
ferrite cora, Signals from this coil were transmitted to two amplifying circuits, | 
one for the band of 1~-10 eps, the other for 30—30c cps. Both circuits recordeq | 
| pulses with amplitudes exceeding v1, » 25-7, The type and operation of | 
| the memory bank are briefly described. From a small amount of data processed it 
; Can be seen that no pulses with the amplitudes %25°¥ ware recorded, that at ; 
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‘ABSTRACT: The results of radiometric measurements of the Van Allen radiation belt 
‘from several "sputnik" and "Kosmos" satellites are discussed. The radiometers 
‘consisted of inner and outer scintillation counters and gas disciarge counters. 
(The internal scintillation counters recorded electron energies batween 50 to 300 kev. 
‘Among the various recorded measurenents| Waa the variation of radiation intenai ty 
‘with longitude, which waa quite apparent in the outer belt and which could be 
: ay: clearly by the structure of the actual geomagnetic field. Several 
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"the various geonmagnetio anomalies observed. Next, data were obtained to determine 
ithe location of maxima in the outer Van Allen belt. Over a period of four years 
jthis varied within the limits 4 < L < 6, and this variation could be associated with 
igeomagmetio disturbances. As a third observation, an electron energy gap was dis- 
icovered between the outer and inner radiation belte on2<Ls53. The special 
profile of the outer Van Allen belt is shown to be characterized by the location of 

ja maximum, a maximum radiation intensity Fag’ and a half-width worresponding to 
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0.5 Tnx’ Intensity measurements and geomagnetic Line-of-force oross section 
estimates gave the following values for the electron lifetimes in the cuter belt: 
‘for electron energies > 100 kev, T=5x 10? sec, for energies > 600 kav, T «5x 
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a | ABSTRACT: Observations of burete of x-rays in the stratosphere, which are 

apparently the result of bremsstrahlung of high-energy electrons trapped in the 
| Magnetic field of the earth, are discussed. The work ancl resultis from a number of ; 
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_ | the stratosphere is correlated with recurrent magnetic storms, with large 

; donospheric disturbances, and, in the aurora zone, with the absorpticn of radio 

; waves in the F2 layer of the ionosphere. Toward the minimum of solar activity 
the frequency of x-ray bursts remained unchanged, and the photon energy spectrum 

; became mora stable. Satellite Measurements made at the same time showed no 

' Lncrease in galactic cosmic ray intensity."Sirnce the number of high-energy | 

| electrons in the outer Van Allen belt, is insufficient to explain the intensity of | 

, X-Yays in the stratosphere, it is concluded that the x-reys mist. be caused, in 
part, by an additional. flux of olectrong produced by transient electron-acceler- 

| ating processes occurring in the magnetosphere of the earth, Orig. ert. hast 3 
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ABSTRACT: Some results of measurements of proton and electron intensities in the 
outer Van Allen belt ere presented, The measurements were made during September 
| and October 1964 on the satellite "Xosmos-l1," which was launched August 22, 196k. ! 
The form, shielding, geometric factor, and energy range of the nine detectors 
/ used are given. The results are presented as a series of graphy giving the 
' measured particle intensities, magnetic field intensity, and altitude above the 
earth's surface ag a function of the parameter L. The intensity of protons with 
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ABSTRACT: Experimental data obtained by Elektron-2 and ~4 on Primary cosmic radia. 
tion are presented and interpreted. The data, covering the period 30 January to | 
1 November 1964, were obtained Primarily by means of 8as-discharge counters with 
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SOURCE: Geomagnetizm i aeronomiya, v. 5, no. 4, 2965, 645-648 
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“TOPIC TAGS: proton intensity, satellite/Kosmos_41-" 


“ABSTRACT: Two semiconductor proton detectors, each capable of covering %~1 sterad 
‘and sensitive to 400 kev—7 Mev and 3—§8 Mev protons, respectively, were mounted on 
“"Kosmos-hl") Readings were taken for L = 3.5—10 (Cc. E. McIlwain's parameter). Re- 
‘sults showed that maximum intensity for 0.4—~3.0 Mev protons was 2-109 prot/em@ sec 
isterad at L = 3.5 and B= 7.6°107* gauss. A comparison of data collected near the 
‘plane of the geomagnetic equator with those taken at higher latitudes, at L= 5, re- 
‘Vealed that the dependence of intensity on height can be expreseed as (B/Baguat) > 
iwhere k Yl. The drop in proton intensity varied with L in the form L7", where 
;n = 30; however, this depended on gecmagnetic conditicns and on variations in the 
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period 1961~1964 
SOURCE: Gecomagnetizm 1 acronomiya, Ve 6, noe 4, 1966, 658-660 
TOPIC TAGS: radiation belt, proton, electron, solar activity 


ASSTRACT: Tne authors present the results of equatorial measurements made in 1964 
of the intensity of protons with energies y 400 keV and electrons with energies 
32 MeV at the center of the outer radiation belt. . These results are compared with 
similar data obtained in 1961. The conclusion is drawn that there is a tendency to 
a deexease of the mean absolute intensity of the hard electrons of the outer radiation 
belt in 1964 in comparison with 1961-1962. I£ the noted variations in the absolute 
intensities of hard eloctrons and low-energy protons are considered within the frame- — - 
work of tho theory of the formtion of the radiation belts it can bo postulated that 
the moan density of protons with energies of tens of keV beyond the Limit of stable 
trapping varies Little with a change of solar activity./“At tho same time, tho 
density of olectrons with energi¢s of hundrods of keV, forming during the drift of 
nard eloctrons at the center of the outer radiation pelt, rises, sporadically only 
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digZusion waves. The intensity of the hard electrons in the outer aie ange ise 
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TITLE: Observations of a diffuse wave of relativistic electrons in the outer 
radiation belt 
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: Nv 
SOURCE: Geomagnetizm i aeronomiya, v- 6, no. 4, 1966, 661-663 


TOPIC TACS: relativistic electron, radiation belt, @#tf#usewrre, geomagnetic storm, 
aapeeroepweus, electron flux, preticspiimoe, geomagnetic latitude 


ABSTRACT: The generation of relativistic electrons in the outer radiation belt can be 
attributed to the transfer of charged particles across the drift shells. The propaga~ 
tion of diffuse waves of rh eerie electrons, first recorded by Explorer XIV)’ was! 
also recorded by Kosmos 41i\When it passed the outer radiation belt. At the high geo- 
magnetic latitudes, the propagation of the diffuse wave may be distorted by changes in 
the pitch-angle distribution. However, in the present case, the diffuse wave exhibited 
characteristics peculiar to the dynamics of a diffusion wave of hard electrons. The 
intensity of relativistic electrons decreased somewhat at the beginning of geomagnetic 
perturbation. It increased at distant L shells (> 5) of the magnetosphere several 
days after geomagnetic perturbation. Further shift of the intensity maximum toward "" 
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the region of smaller L occurred in the absence of geomagnetic disturbances. This was 
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followed by a decrease in intensity and a shj{ft in the intensity maximum to its - 
initial position. During the magnetic storm'on 1 September 1964, recorded by 

Kosmos 41,the intensity of electron flux with energies greater than 2 Mev at L = 5 
was 3.5 x 102/cm@sec. A peak of hard electrons with an intensity of 103/cm@sec was 
recorded on September 3—4 at L = 6—7. This peak was shifted to smaller L shells 
until it reached a maximum intensity of 10"/cm@sec. Variations in the protonosphere 
were of smaller amplitude. The diffuse wave of relativistic electrons was thus first 
observed in the outer radiation belt at high geomagnetic latitudes. Thies wave was not 
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- PITLE; . Investigations of fluctuations in the — 


with a fixed total number of charged particles and a fixed total number of muons /Re- 
port, All-Union Conference on Cosmic Ray Physics held at Apatity 24-31 August 1964/ 


SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 29, no. 9, L965, 1676-1681 


TOPIC TAGS: cosmic ray shower, muon, charged particle, extensive air shower, particle 
. distributic particle distribution 


ABSTRACT: The authors have employed the modernized installation at Mescow State Uni-~ 
versity, described elsewhere (S.N.Vernov et al., Izv. AN SSSR Ser. fiz., 28, 2087, ead 
1964) , to investigate the simultaneous distribution of total number N of charged par- 
ticles, total number M of muons, and age parameter S in extensive air showers. Show- |—— 

ers were selected for which the zenith angle of the axis was less thar, 30°. M was de~- 
termined from the number of muons recorded by the muon detector and the perpendicular | 
distance of the muon detector from the shower axis with the aid of the known iateral |— 

_ distribution of muons. The relative error in determining M did not exceed 35 %. The 
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error in determining S was estimated to be 0.02 by processing Wartifieial” 
known ag&> calculated by Monte carlo methods. The data presented were derived from 
pome 360 showers with total numbers of charged particles ranging f rom 109 to 4 * 10 
Histograms are given showing the distribution of showers with respect to N with {ixed 
t to M with fixed N, with respect to § with fixed N, and with respect to 
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TITLE: Structure of the central region of a muon shower at 40 m.w.e. /Report, ALR- 
Union Conference on Cosmic Ray Physics held at Apatity 24-31 August 1964/ 


SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 29, no. 9, 1965, 1662-1685 
TOPIC TAGS: cosmic ray shower, extensive air shower, muon 


ABSTRACT: ‘The authors have enployed the complex modernized installation at Moscow 
State University, described elsewhere (S.N.Vernov et al., Izv. AN SSSR. Ser. fiz., 23, 
2087, 1964), to investigate the structure of the central regions of muon showers ac- 
companying extensive air showers. The muon flux at 10 m.w.e. underground was found 
to be proportional to r", where r is the distance from the showor axis ani n= 1/2 for 
Tm<cr 15 m and r —1 for 16 m<cr <<100 m; (t was not possible to obtain the 
lateral distribution for r << 7m because of the errors in determining r. The ratio o 
the numbers of counters triggered in the two halves of the muon detector and the pro- 
bability for triggering neighboring counters were subjected to statistical analysis, 
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After a discussion of the signif{cance of 
vestigation of ultrahigh energy primary cosmic rays, 
next two or three years near sea level at latitude 
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installation at Yakutsk for study of extensive air shozerd 
| 


spectral 


4. 29, no. 9, 1968, 1690-1692 
extensive atr shower, 


energy distribution, cosmic rediation composition, cosmic radiation anisot ropy 


extensive air showers for the ‘Se 
the authors briefly describe an | 
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and anisotropy of primary cosmic | 
investigation of ae 
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with a total seasitive area of 22 n2, 
stations to the central laboratory by radio. 


year with energies exceeding 1029 ey. 


“guB CODE: NP/ SUBM DATE: 00/- 


APPROVED FOR RELEASE: 09/01/2001 


: eOrenONED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001859520008-3 


SAGAS SE pre, IGE eee ee 


2 “s feta iS Sil le a Bi a eee = 


lation counters in the whole installation will be 204 m2, 
ped with photonultipliers (total cathode area 180 cn2 at each station) for recording 

In addition, there will be muon detectors 

Pulses will be transmitted from the more remote 
It ia anticipated that this installation 
will record 2 x 105 showers per year with energies exceeding 1015 ev and 2 showers per 
Orig. art. has: b figure and 1 table. 
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TITLE: Investigation of low-energy charged particles with the Cusmog 12, Cogmoa | _ 
15, “and Electron 2 &atellites fhteport, All-Union Conference on Coamic Ray Physics 
held at Apatity,24-31 August 19647 


SOURCE: AN SSSR, Izvestiya. Seriya fizicheskaya, v. 29, no. 10, 1965, 1794-1799 


| 
| 
: | TOPIC TAGS; artificial carth satellite, spectrometer, charged partiole, alectron 


flux, ion flux, low enorgy particle 


ARSTAMACT: Spherical electrostatic charged particle analvzera carricd by the Cos- 
mos 12, Cosmos 15, ant Electron 2 satellites are described very vriefly and pre- 
liminary results obtained with them are presented. The radii of the two concen- 
tric spherical deflecting alecatrodes wore 5.4 ami 6.6 cm, and the charged particles 
travoraing the analyzor were collected in a Faradny cup. The mitimum global tn- 
tensity that could be recorded was approximately 6 x 106 # 72 particles/om aec 
key this intensity ta two orters of magnitude below the threshold intensity for 
the instrument carried by Explorer 12. The luminostty at maximuwn transmission was 
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kev. The analyzer on the Cosmos 12 was sequentially programmed to record 0.5 kev 
electrons or 1 kev electrons or ions, and that on the Coumes 15 recorded 1 key 
electrons or ions and was provided with « positively charged screen to reject 
| thermal ions. The Electron 2 carricd two analyzers, which were programmed to 
‘record charged particles of seven different energies ranging from 0.1 to 10 Kev 

The fluxes of 1 «<0. charged particles observed with the two Cosmos satellites were 
_ Ordinarily near or below the threshold. Fluxes exceeding 107 particles/cm@ sec 
‘kev observed on the daylight side sre ascribed to photoelectrons from the screen, 
elthourgh there are Indications of the preaence of particle fluxea. Steady fluxes 
up to 2 x 107 part te les /cr sec Fe. were nhserved gouth of New Zesland tn the re- 
gion of the maximum southern isochasn., It ts Suggested that an intensity tncrease 
, over the equatorial Pacific observed on 27 Dec may be associated with the solar 
flare of 24 Dec. The Blectron 2 measurements revealed @ broad regton near the 
Earth of increased electron intenstty. we extert of this region anid its electron 
intensity fluctuate) nei derebow, Rlectron intensities of 5 x 108 perticleas/ 
c sec key at 0.2 ve: and 5 x 107 particles /em sec kev @t LO «+ were observed 

in this region. Intensity tncreases vere algo somet imag observed near the spogee. 
Orig. art. has; 5 figures. ly] 


| 

Py 
0.7 cn sterad with DE/Eg 24 30%, and the geometric factor was 0.1 E, cn’ sterad 
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“74 TITLE: - Meastrements of the intensity of cosmic rays in the atratosphere above G 
Antarctica 


SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 29, no. 10, 1965, 1805-1805, 


TOPIC TAGS; cosmic ray, primary cosmic ray, outer radiation belt, artificial ; 
radioactivity, critical energy, proton \o a. 


ABSTRACT: Simultaneous measurements of the intensity of cosmic rays in ieoth 
hemispheres are of great importance for investigating low-energy primary 
cosmic. radiation, temperature effect, iisturbatces in the earth's vuter reciation 
“belt, and. artificial radioactivity in the stratosphere. Although the critical 
energy in Murmansk is about 100 Mev arid in Mirmyy about 10 Mev, measurenents are 
carried out in atmospheric layers above both places with a pressure of 10 :/cm*, 
which can be penetrated by protons with energies above 100 Mev. Data obtained 
simultaneously in Murmansk aud Mirnyy are obtained at diffwrent seasons, and 
they arrive from different directions in the atmosphere. Sounding takes place in 
all oe at a given time. Four times a week cosmic rays are measuxed with a 
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single counter and two times with a special telescope. 
are represented graphically. The difference between 


: depending upon the season of the year. The difference 1s small when the pressure 
' is between 20 and 200 g/cm?. 


The difference increases at other pressures. Orig. 
, art. has: 2 figures. {EG} 
ASSOCIATION: Fizicheskiy institut in. P. N. Lebedeva Akademii nauk SSSR (Institute 
| of Ph sics, Acade Sciences ; Nauchno-issledovatel'skiy institut yade moy 
' fiziki Moskovakogo gosudarstvennogo universiteta im. M. V. Lomonosova (Scientific 
Research Institute of Nuclear Physics, Moscow State University); VIiI Sovetskaya 
| antarkticheskaya ekspeditsiya (VIII Soviet Antarctic Expedition) 
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TITLS: Fluctuations of the energy Fluxes of the nucloareactivo and olectron-photon 
compononts in oxtonsive air showerd t/Thig paper_was given at the Vth Annual Conferon 


on Nuclear Spee roscepy, Tbilisl, Fobruary 19647 e 


SOURCE: Yadernaya fizika, v. 2, no, 6, 1965, 1075-1086 


i 


TOPIC TAGS: extonsivo air Shower, olectron, photon 


ABSTRACT: ° Experimental data Are given on the fluctuations of the onergy flux of tho” 
nuclear-active and electron-photon components in extensive Gir showors and on the 
connections of theso fluctuations with each othor and with fluctuations of the ago | 
paramoter s. It ig shoim that the bulk of these data disagrees with the model described 


by Nymmile and Shestoperov (Materials on the All-Union | Conforenco, Apatites, 1964), | 
The largo role of the Paramoter s and other ¢ actoristics for the correct setting-up 
of experiments concerning extensive air-showers aro dis usapde Orig. art. has: 10 i 


figures and 3 tablos, {Based on authors! Enge abst./ /JPRS i 
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. Moon, The next (sixth) interval i 
l eadney Sn ey is that for the flight near the | 
{ ae | Moon (beginning with at a dig- 
tance of “50, 000 km from the 
| 
{ 


Moon), the landing, and the 
first 5 minutes on the Moon's 


surface. The subsequent eight 
2 ; intervals are related to operationg 
Time of on the Moon's surface. Table 1 
landing shows the accurate values of the 
Measurements during/Measurements time intervals and the mean- 


the flight to the Moon Jon the Moon - ° 


count rates recorded in these 
i, ar) | a) a aT intervals. The basic errors in 
determining the count rate are 
Fig. 1. The mean-count rate of "Luna-9!' statistical. as 
, discharge counter sees 
The data in Table 1 show that the mean-count rate recorded on the 
Moon's surface was about 63% of the count rate of the same counter in ; . 
free space. In other words, if only primary cosmic rays had been detected 
the counter on the Moon's surface would have counted not quite half as 
much as during the flight in free space. The detected excessive radiation 
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Table 1,_ 


Interval boundaries Averaging interval pees cunt 
e 


| 31 Jan 1966 |18 h 38 min 3.2290.010 [During tha’! 
flight |. 

1 Feb 1966 3.27720.010 ae 

. as 3.26720.011 
3.27840.007 

3528610.006 


4 Feb 1966 
2.96910.010 
2.07410.008 
2.07720.014 
“15 Feb 1966 2.058+40.009 
2.05540.006 Hees 

2.059 £0.020 

min 20 2.05940.017 


The mean-count rate during the flight is 3.27240.004 
/s The mean-count rate on the Moon is 2.06410.004 
Sp 
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is 0.43 count/sec or +26% of half the cosmic-ray intensity. This.excessive 
radiation may be due to the radioactivity of the Moon's surface and to the 
secondary cosmic radiation produced by the primary cosmic radiation in 
the matter on the Moon's surface region closest to the station (cosmic-ray 
albedo). 


Until now, no experimental data have been available on the radioactivity 
of the Moon's surface. The "ILuna-9" measurements make it possible to 
evaluate the radioactivity of the Moon's surface in the landing area near the 


Ocean of Storms. Assuming that the total detected additional raciation is due. 
to the radioactive gamma radiation from the Moon's surface, the radio- 


activity of the Moon's surface may be +20 times greater than that of the 
Earth's surface (the count rate of "Luna-9" from the natural radioactivity 
on Earth was 0.02 count/sec). However, the radioactivity on the Moon's 
surface has been evidently overestimated, because the effect of rnultiplica- 
.tion of the primary cosmic radiation producing the cosmic-ray albedo 
‘particle fluxes may explain the major part or even all of the additional 
‘radiation detected, Using the data from an earlier Soviet paper, it can be 
shown that the albedo particle flux is 20% of the total cosmic-ray flux or 40% 
of half the cosmic-ray flux. Additional considerations show that at least 

in the region of the "Luna-9" landing, cosmic rays will be the main source 
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of radiation hazard and that the radioactivity on the surface of the Moon is 
jclose to the radioactivity on the surface of the Earth. 


September 1959 that at the distances greater than 1000 km from the Moon's 
surface, the intensity of the radiation trapped by a possible lunar magnetic 
- field does not exceed 10% of the cosmic-ray intensity, The "Luna-9" data 
.make it possible to evaluate the fluxes of the trapped radiation at distances 
less than 1000 km from the Moon's surface. 


{ 
It was shown during the flight of the second Soviet space probe in ' 


The mean-count rate just before and during the first minutes after the 
‘landing was 3.25 + 0.012 count/sec (see Table 1). If this count vate is 
‘corrected for the geometric shielding of the counter by the Moon during the 
approach of the station to the Moon and during the period of radiation de- | 
tection on the Moon's surface (this correction is about 1%), the resulting 
count rate is 3.28 count/sec, This practically coincides with previous 
.measurements, The time required for the "Luna-9" to cover the last 1000 km a 
to the Moon's surface was ~ 2% of the time measured in the given interval. | 
! At the measuring accuracy mentioned above, an increase of 50% in the count | 


rate during this time interval would be noticeable. a, a oe FE 
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Thus the upper limit for the possible radiation flux penetrating the 

i "Luna-9" jacket and trapped by the hypothetical magnetic field of the Moon at 
the altitudes below 1000 km from the Moon's surface is not more than half 
-the primary cosmic-radiation flux. The variation which would decrease the 
intensity of cosmic rays might somewhat change the evaluation of the upper 
limit of the hypothetical trapped radiation near the Moon, but the main con- 
clusions that the Moon has m radiation belts and consequently no marked 
magnetic field remain unchanged. 


Fig, 2 shows the mean-count rates in free space and on the Moon's 
‘surface. The intensity in the transition interval has been corrected for the 


geometric shielding by the Moon. 


“It can be seen from Fig. 2 that the : cosmic-ray intensity undergoes 
slow gradual changes (solid curve) similar to those recorded during the flight 
‘of "Luna-4. '"YThis makes it possible to assume that during the period of ~ 
‘the station's approach to the Moon, no appreciable variation in cosmic-ray 
intensity occurred, Neither the available neutron-mamitor data nor the 
_stratospheric data of A. N. Charakhchyan and T._N. Charakhchyan (unpub- : 


lished) revealed any considerable decrease in the cosmic-ray intensity. 
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rks ' 
Time of landing 
Meadurements during tha] Measurements on- 
Jtorflight to the Mooi |} 7 the Moon’ 

7] 7 2 J a 5 
‘ Pig. 2. The count rates of the discharge counter during the "Tuna-9" flight © 
in free space and on the Moon's surface. The mean-count rate on the Moon's 
‘gurface has been reduced to the mean-count rate during the flight, and the 
-scale has been changed in proportion to the mean-count rates during the 
. flight and on the Moon's surface. 
! The absolute flux of the cosmic-ray particles detected by "Luna-9" was 
‘equal to 5.35 £0,5 cm™? sec"!, The great error in the determination of the - 
‘absolute fluxes ig due to the 10% uncertainty in the operational dimensions 
of the counter. Analogous measurements from !'Luna-7 "and "Iuna-8" a 
stations performed on 4—6 October and 3—6 December 1965 have shown the 
‘particle fluxes to be 5.4 and 5.9 cm? sec, respectively. The cosmic-ray 
‘intensity in February 1966 decreased compared to December 1265, This 
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= likely to be associated with the Beginning of anew cycle of. solar Beauly: 


Thus the siuettalons | weasinan maximum occurs during the eriod 
December 1965—January 1966, and the lag in the cosmic-ray intensity 
maximum behind the solar maximum detected for the protons of energies 
higher than 30 Mev is about 1.5 years. This conclusion is also confirmed 


by the data of the "Zond-3," "Venus-2," and "Venus-3" space probes. 
(FSB: v. 2, no. 10] 
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| TITLE: Phenomenological characteristics of broad atmospheric showers with 
a fixed number of ¢c~mesons and electrons /Paper presented at the All-Union 


Conference on Cosmic Radiation Physics, Moscow, 15-20 Nov 1965 
SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, V. 30, no. 10, 1966, 
1685~1689 

TOPIC TAGS mu meson, cosmic radiation 

SUB CODE: 20 


ABSTRACT: In an earlier work by Vernov et al (Izvestiya Akademi} Nauk SSSR, 
btained in a study at an instal- 


Seriya Fizicheskaya, 29, 1676, 1965), vesults o 

lation of Mosco State University on broad atmospheric showers with zenith 

angles of 0-30° were reported. These results included the distribution of showers; 

with a fixed number of electrons N, with respect to the number of high-energy 

mesons Nx and the age parameter S, distribution of showers with a fixed Nu with ; 

respect to No and S, and the coefficients of the correlation between S and the: 

fluxes of electrons, and A-mesons. In the work reported in this instance, the , 

same relations were determined for broad atmospheric showers with zenith angles ~ | 

‘of 30-459, The fluctuations of Nu, Ss and Ng, observed for an effective atmo- °. 
| 
| 


1 


spheric: depth of 1240 g/cm, were the same as those for vertical showers estas. 
blished in the earlier work. To determine tha differences due to an increase in. 
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the effective atmospheric depth of 200 g/em2, calculations must be carried out 

with greater statistical precision. When results of the theoretical calculations: 
on characteristics of broad atmospheric showers at 1240 g/em become available,, 
‘the experimental data reported will be useful for the determination of the compoe. 


t f primary cosmic radiation in the superhigh-e ra 
siete cb usin ’s figures, 2 formulas and 1 table. Paes Recs 658) 
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1 PACC.NRt APTOOTOBS SOURCE CODES UR/0048/66/030/010/ 1694/1696 | 
AUTHOR: Vernov, Se Ne Khristiansen, Ge Be Nechin, Yu. Ae} Stayanovay De Ac$ | 
Khrenov;, 8: AS | 
ORG: none 

TITLE: Groups of particles at a depth of meters entering into the 

composition of broad atmospheric showers anit presented at the All-tinion 

Conference on Cosmic Radiation Physics, Moscow, 15-20 Nov 1965, 

SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, V» 30, No. 10, 1966, 


SUB CODEs 20,04 

ABSTRACTS -A study, of the flux of particles at a depth of 40 m underground was 

made using the Moscow State University instaliation for the investigation of 

broad atmospheric showers. The purpose of the work described was determination 

of the shower-forming capacity of particles belonging to non-Poisson groups 

observed in the vicinity of the axis of showers. By assuming that the particles 1 
present in the groups observed were muons and using the experimental data ob- \ 
tained, the suthors estimated that the average energy of muons in these shower- . 


forming groups was 10)2 < Ea <° lols ev. The determination of the shower- 
forming capacity is of value in estimating the full amount of energy carried 


away by 4 muon group in a broad atmospheric shower. It was shown that the muons 
in a group have an energy of “” 103 Bev < 2& < 104 Bev. This indi- 
i cates that a suon group cannot Carry away more than 10% of the energy of a 
: primary particle, and therefore cannot be responsible for the escape of a signi- 
i 


i 

i 

| 

| 
1694-1695 ‘ 
ToPpIC TAGS: muon, physics conference 
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? d groups of 
€icant amount of energy. in the atmosphere. /resence of concentrate 
high-energy muons (B 2 1012. ev) at a depth of 40m cannot be explained 
1 from the standpoint of theoretical concepts concerning the development of trosd 
‘atmospheric showers that have hitherto been advanced, Orig. art. hass 4 figures. 
Laerss * 95658/ 
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TOPIC-TAGS: moon, space, lunar surface, lunar radiation, lunar landing 
/Geiger counter, Luna 9, Luna 10 


ABSTRACT: The interviewer revicws briefly the history of lunar research, 
presents a table of chronology and facts and repeats questions and answers. 
Dr. M.-L, Lidov stated that one of the problems solved by Luna 9 and Luna 10 
was that of landing at the most favorable time, +.¢., lunar daybreak. Another 
problem was the selection of the most “cconomicel" trajectory along which te send . 
the heaviest apparatus. He stressed the importance of human initiative in the 1 


TITLE: The battle for the Moon continues 
| 


| 
SOURCE: Tekhnika-molodezhi, no. 6, 1966, 8-11 | 
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__ VERNOV, YueS.3 KLOKMAN, VLR, 


Dependence of D on recrystallization time in the cause of the 
arbitrary dependence on the probability time for transition 
of microcomponents from one phase to another, Ruadiokhinida 

7 nooAsha8=492 165, (MIA 18:8) 
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‘SOURCE CODE; UR/0056/66/050/003/0672/0279 


‘AUTHOR: =Vernov, Yu. S. 


Ash ahs tie er Serta 


‘ORG: Institute of Physics im. P. N. 


¥ N. Iebedey, Academy of Sciences 
._ SSSR (Fizicheskiy institut Akademii nauk SSSR : 


TITLE: Connection between the as 


Cross section and th 


e ratio of th 


AS 
oO | 


ral 
we 
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ymptotic properties of the total 


e ima 


amplitude of zero-angle elastic scatte 


SOURCE: Zhurnal eksperimental! 


~ no. 3, 1966, 672-679 


4 
:TOPIC TAGS: scattering cross sec : 
elastic Scattering : 


asymptotic property, 


noy i teoreticheskoy fiziki, v. ©o 


ginary and real parts of the 
ring 
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‘ABSTRACT: The author analyzes in greater detail the connection, first __ 


‘established by N. N. 


Khuri and 


system energies). 


reciss and upper 2. 
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..'€@nd_ lower bounds can be obtained for the scattering amplitude under 
:certain rather natural physical assumptions. It is demonstrated, in 

“particular, that the limitation on the asymptotic value of the total 
‘cross section depends on the asymptotic value of the ratio of’ the 

-:dmaginary to the real parts of the elastic-scattering anplitude. If 
.this amplitude is not pure imaginary asymptotically, then the cross 
.section increases in power-law fashion if its real part is pcsitive, 
‘and decreases in power-law fashion if it is negative. If the 
‘asymptotic amplitude of elastic scattering is pure imaginary, then 


_the cross section can increase or decrease only slower than a certain 
- power of the energy. The author thanks Ye. L. Feynberg for continuous’ 
_jinterest in the work, N. N. Meyman tor useful discussion, and D. S. : 

‘Chernavskiy,-I. M. Dremin and i. IT. Royzen for valuable discussions. 


(Orig. art. has? 45 formulas. 
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Conditions for the synthesis of Sea tisize a aaieeiniaes Zhur. 
prikl.khim, 34 no.3:632-640 Mr ‘61, (MIRA 14:5) 


1. Institut monomerov dlya sinteticheskogo kauchuka i 
' ~ Yaroslavakiy tekhnologicheskiy institut. 
(Pyridine) 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520008-3" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86- BOS ERO TSS pe eUC0e: 3 


AES SUA ERO GSE EAR SE SP A 


ts) bt EAS i ae ee ee 


FERC UIC. 


EET Ss Mo Rape Pyke eer oe 


a ielates for selective éichan 
cae | 0 of a! ae F 
Pie Budiate fe Verouvik, Crech. 92468, ksog ar ee 500 i V D 
ot Belyeoe engaie 2 4alisminopheuotteteas ett nig : I> 
Sra ieed with 2. NaOH and treated wih 25 ce. of 10%: TAT (m ay, ) 
ris = HC - The reactian is Couiplete after 4 hes. at 60°, 10% ae 


is evapd., and the yield of the beown-violet resin (i)! : 


SHV GS te te 3 aise oF % , : sy ‘ 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520008-3" 


CIA-RDP86-00513R001859520008-3 


09/01/2001 


"APPROVED FOR RELEASE 


PHASE I BOOK EXPLOITATION —_-Sov/¥350 


Soveshchanitye po khimit, tekhnologit 1 primenentyu protzvodnykh 
Piridina 1 kninolina. Riga, 1957 


Eiiety a, teknnologtya 1 primenentye protzvxinyxh piridina 1 
kRinolina; materialy soveshchantya (Chemistry, Technology 
asd Utilization of Pyridine ant Quinoline Derivatives; 
Materials of the Conference) Riga, Izd-vo AN Latytyskoy 
SSA, 1960. 299 p. Errata slip inserted. 1,000 coptes 
printed. 


Sponsoring Agenciea: Akacentya nauk Latviyskoy SSR. Inatitut 
iimii; Vsesoyurnoye khimicheskoye ctshchestvo, 


Tech. E&.: A. Klyavinya; Editorial 
Candidate of Chemistry, E. V. 
s OF Ciwaisiry (Reap. Ei.}, L. P. Zaluxayev, 
Doctor of Cheaistry, ani M. mM. Kalnyn’. 


PURPOSE: This book is intended for organic chemists and 
chemical engineers. : 


COVERAGE: The collection contains 33 articles on methods 
of synthesizing or producing pyriiine, quinoline, and 
their derivatives from natural Sources. No personalities 


are mentioned. Pigures, tables, ani referen Ey 
the articles, i : bisa ieanat 


Si. SYNTHETIC KSANS OF FPEFARING PYRIDINES AND 
QUINOLDIES . 


Sacyeov, A. 3.. and 0. 3. Ctrcanchenko, [Sradreaztatakiy 

- watrarryy universitet treat Vv, I. Lenina (Central 
Asta State University trent V. I. Leninh) . Synthetic Studies 
Card 3/20. 


Parteciz Ustavshinivoy, As M, Kut in 
t Tasiaho [Yar Flaveedy ter 


yorurentar Pian Re Me 
tossal Technical Syntheses of Q-Methyl-Seethylpyridine ‘s 
and 2-Methyi-S-virglpyridine acd Their Plaids cf Application 97 


Vanac. @, Ya. [Institat organichesiog? sinteza Akademii nauk 


Latvazseoy SSR (Institute for Organic Synthesis of the 
Acadexy of Stienzes Latwiysxaya S3A}>, The Transition 
Pros i ,3- Irdandione to Pyridine Derivavives 


Kote {Institut vysokomolekulyarnykh soyedinenty 

dewt3 nauk SSSR (Institute for Hiah Molecular Compounds 
of th Academy cf Stiencesa USSR)} , Synthesis and Polyn:ri- 
tation of Unnaaturated Compounisa of the Pyridine and Quino- 
line Series Sead eta Satie 

ayy Rostovsety copudarstvannaysy universitet 
Aalto See itsii cnauaseiad Synthesis of Lepidine 
Bawes 


S2l9%, Se Se Pyrmaeiy 30. 'Bxokhosyayvatvennyy institut 
Reet te Tnstitate)j, Gatalg7 ic Syntheata cf 
Quinnitnics Bases Proa Arosatic Anines ani Acetylene 


Biren Ze te (Raster State Uniyers:tz] Preparation of 
Quinsidines Pron Sedi-rca Atyl Anilides ard Synthesis of 
Neasyiquinal fire Sults 


Mixhaz. Ie [Vsescyusnyy nauchw-tssledovateltsnty 
ASt Start KHiagtheskixn reaktivev (Al2-Taion SiLentific 
Research Instatuta for Chemical Reageaes)) . Study of the 
Hydroxyquinoline Method of Synthealzing Quinolinic Bases 


tov, Bs A. Rratov State University! Smthesis of 
35 TITS i Quinoline and gome N-aAryllepidine Salts 


Sf aryl antnes 


Kozlov, W. S., and 0, K. Koz'minvkh [ Pernskly gosudarstvennyy 


vatives ‘ 


Selchrakty institut (Bera ftete Peteccgitel Inettts.e) J. 


159 
V. I. (Rostov State University] . Catalytic Con- 


“Wereton of acylated aryl Amines to quinslines 


I Tarlvatives #itn Azetaldehste in a Heutral 
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80V/81-59-6-20403 

Translation from; Referativnyy zhurnal, Khimlya, 1959, Nr 6, pp 304-385 (USSR) 
S-SB31 

AUTHORS: Farberov, M.I.,-Ustavshchikov, B.F., Kut'in, A.M., Vernova, T.P., 

——————— a eS a 
Yarosh, Ye.V. 
TITLE: The Methods of Technical Synthes:s and the Application of e-Methyi- 


5-Ethylpyridine and 2-Methyl-5-Vinyipyridine 


PERIODICAL: Yaroslavsk, prom-st' (Sovmarkhez Yarosiavsk, ekon, adn, r-na), 
1958, Nr 3, pp 15 - 21 


ABSTRACT; In the condensation of 1 mole of paraldehyde and 4 moles cf 40-60% 
(better 50%) aqueous soluticn of NH3z in the presence ef a catalys 
(organic or inorganic salt) taken in the quantity of 1-2% based on 
the weight of the paraldehyde (20-20 min, 260°C, pressure 80-100 
atm) 99% pure 2-methyl-5-ethyl {dinel(z) 1s obtained, yield 75-80%, 
b. p. 176s7°C, n™p 1.4974, sy 0.9169; as impurities A - and ¢ - 
picoline, higher pyridines and resins are formed, The reaction proceeds 
in the following order: li CHaCHO-4NH —> N=C( CH5) CH= SHC( Calls ) = Crit 3120. 
I, diluted by water steam in the molar ratio 1:12-1:20 is dehydrogenat- 
ed in the presence of industriai dehydrogenation cataiyste (K-10 and 
Card 1/3 K-12) consisting of Zn, Cr, Fe and Al oxides activated by K20 for 2 
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The Methods of Technical Synthesis and the Application of e-Me thryl.5-Ethyl pyridine 
and 2-Methy1-5-Vinylpyridine 


hours at 575-600°C and a volumetric rate of 500-600 ml per 1 1 cf catalyst in 1 
hour, 97-99% pure 2-methy1-5-vinylpyridine (II) is obtained, yleid 20-25% based 

on I having passed through, or 70-75% based on I decomposed, b, p, 75°C/15 mm, 
n©“D 1.5454, d420 0.9579, The content of II in the catalyzate 1s 23.27%, the 
yield of the catalyzate 89-912, Pyridine, picolines, 2,5-dimethyl-, 3-ethyl- and 
3-vinylpyridine are formed as impurities, IT is very incline2 to polymerization, 
Ss, C6Ha( 0H) (N02), %-nitroso- /$ -naphthol and methol (sulfate salt of methylami- 
nophenol) are used as stabilizers of II, In the process of II separation § is 
used as stabilizer and methol for storing (in conzentrations of up te 0.001 weight 
%). In the case of oxidizing I by KMn04 or Cu(NOz)2, 2,5-pyridine-carboxylic 
acid (yield 60-70%, m. p.2360C) is obtained which is corverted to nicotinic acid 
by decarboxylizing with a yield of ~,100% (m, p. 163°C). ‘The dimethyl ester of 
2,5-pyridine :-dicarbexylie acid (m, p. 163°C) after reesterification by etnhylenegiy- 
col is condensed in the presence of ZnClo into a high-polymeric resin, I with 
CH20 forms 5-ethyl-2-vinyl- and 5~ethyl-2-( /S-oxyethyl)-pyridine with a high 
yield, I is easily hydrogenated with a yield of ~,100% by Na in butyl aicohcl, 


ee 2/3 k 
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and also catalytically (in the presence of Ni-catalysts) in 2-metnyl-=-e2thy2- 
piperidine, b, p, 160-161°C, n““D 1.4530, dy@0 0.8559. it 's a menoter for 
the industry of synthetic rubber, it can be used in the production of plastics 


i 


2 pad 


and synthetic fibers, 


Ya, Denyushevskiy 
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S0V//153-58-5-16/28 
Farberov, M. I., Ustavshchikov, B. F., Kut'in, 4. M., 
Vernova, T. P., Yarosh, Ye. Vv... 
pace ee yorienee 


Technical Synthesis cf 2-Methyl-5-Ethyl Pyridine and 
2-Methy1-5-Vinyl-Pyridine, and Their Fields of Application 
(Tekhnicheskiye sintezy Q-metil-5-etilpiridina i 2-metil-5- 
vinilpiridina i oblasti ikh primeneniya) 


Lzvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimicheskaya 
Lekhnolcgiya, 1958, Nr 5, pp 92-99 (USSR) 


The authors tock the synthesis of 2-methyl-5-ethyl pyridine 
(MEP) from acetaldehyde and ammonia with a further dehydro- 
genation to 2-methyl-5-vinyl pyridine (MVP) as a basis for 

the working out of technical synthesis of these two ‘substances. 
The papers recently published in patents (Refs 11-13) tend to 
show an intense elaboration of these reactions. There are, 
however, no publications on the first, and especially on the 
second stage of this process. The authors first clarified the 
most important rules governing the reaction between acetaldehyde 
and ammonia for the purpose of an industrial utilization. 
1)Synthesia of 2-methyl-j-et hy l 
pyridine. Acetaldehyde {3 used as paraldehyde. This 
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20V/153-58-5-16/28 
Technical Synthesis of 2-Methyl-5-Ethyl Pyridine and 2-Wethyl-3-Yinyl Pyridine, 
and Their Fields of Application 


offers much higher yields. Stoichiometric ratios (1.33 mol 
paraldehyde per 1 mol ammonia) could, however, not secure e 
sufficiently high MEP yield. The optint&Mm ratio amounts te at 
least 4 mol ammonia per 1 mol paraldehyde, The presence of large 
quantities of water has a favorable effect. The opinions on the 
formation mechanism of MEP in literature contradict each other 
(Ref 14). Up to 30 different salts, among ther. ZnCl,, FeCl,, 


SeCl,, CoCl,, Nicl,, CH,COONa, NH,Cl, CH,COONE,, NH{F, NH,F.HY, 


4 3 4 4 


KF, KHF,, and others served as catalystse A catalyst was selected 


which correspcnds to the technical process. Its comentmtion usall” 
anounts t0]~2% of the paraldehyde. The reaction takes also place 
without catalyst, however, with much smaller yields. 
2)Dehydrogenation of 2methyl«=5- 
ethyl pyridine. Synthesis of2emethyi 
“S5-vinyl pyridine. The dest industrial dehy drogenat~ 
ing catalysts served for dehydrogenation: K-10 and K-12, which 
consist of zine oxide, chromium oxides, iron and aluminum 

oxides, activated with potassium oxide. The partial pressure jis 


tix Bopres 3% 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520008-3" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP8&6-00513R001859520008-3 


porebiet a 2 aR eB 


z pi DUN DE Cae Coe Sea Pea Fe a ee Sona Ree A MEGS: Se ere: STS AY aaa Perea BE see ty al ear 5 


S0V/153-58-5-16/26 
Technical Synthesis of é-Methyl-5-Ethyl Pyridine and e-Mehhyi-5-Vinyl Pyridine, 
and Their Flelde of Application 


best decreased by dilution with steam. Figure 2 shows typical 
dehydrogenation curves of MEP (catalyst K-12 at 575°). Under 
optimum conditions the MVP yields per passed MEP amounted to 
40-25%, and per decomposed MEP to 7C~75%. 3) Isolation 
ands tabiliz#ation of MVP, ise. the separation of 
MEP from MVP is a difficult process as their boiling points 
are close %o cach other (176.7 and 167%). Furthermore MVP ia 
easily polymerized. Fer this reason a high vacuum ig required. 
Sulfur, picric acid, a-nitrosc~f-napnthol and sulfurous methyl 
amino phenol (Figs 3,4) were the best stabilizers of some dozens 
investigated. 4) Eqygqudpment-and a Ppsratus for 
theMVP sy ntnesgi 8. Figure 5 shows a corresponding 
scheme. 5) The scheme (p 98) shovs some mn ore syn- 
thevyes proceeding from MEP (Refs 15,16). 
6) Finally, rubber and latex types on MVP 
basis are discussed. Some of them show better adhesion to cord 
from viscose and nylon, high elasticity, frost resistance, and 
resistance to wear and tear. Sone branches of industry announce 
at present a high demand for those rubber types. 

Card 3/4 There are 5 figures and 18 references, 6 of which are Soviet. 
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Technical Synthesis of 2-Metnyl-5-Ethyl Pyridine and g-Meinl-F-Firgyl 
and Their Fields of Application 


ASSOCIATION: Yaroslavskiy tekhnologicheskiy institutLopytnyy zavod Ministerst-~ 
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AUTHORS: Farberov, Meo Toy Kut!in, Ae Moy Kishinskiy, Ge Ie, 
Vernova, T. P. 


TITLE: Diene Synthesis on the Basis of Olefins and Aldehydes. 
II. Synthesis of aa ea the Basis of Propylene and 
Formaldehyde 4 —— 


PERIODICAL ghurnal obshchey khimii, 1960, Vole 30, Noo 4, ppe 1099-1106 


TEXT; Some patents in publications indicate the possibility of obtaining 
divinyl from 4-methy1 dioxane (Ref. 5) but without an experinental basis. ie 
The authors of the present paper thoroughly investigated the contact con 
version of methyl dioxane (1) (obtained from propylene and formaldehyde) in 

the gaseous phase by means of various catalysts (mainly metallic phosphates) 

in which connection divinyl is formed in high yield. It was further shown 

that under certain conditions divinyl and allyl carbinol (IV), approximateiy 

in the same quantity (Ref. 6), may be obtained at the same tine. On the 

basis of previous papers (Refs. 4-4) (Scheme 1) the synthesis of divinyl 
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was carried out by allowing propylene to react with formaldehyde by sef.- 
of a catalyst. As a result of the investigation of the contact conversion 
of the principal reaction product, methyl dioxane (Scheme), #0 82); divias” 
yield was obtained (calculated for the methyl dioxane having pass#d re- 
action). By 4 suitably conducted hydrogenation of the allyl carbine’ (%): 
putanol-1 was obtained quantitativelye At the same times divinyl an: ALiyh 
carbino]. could be synthesized jn about the sane quantities. {fhe authors i°:- 
vestigated the contact conversion of the by-product of the aboveemer: -ionesd 
reaction, 4ehydroxy~te trahydropyTay ey py means of the 2SD catalysts 

in which connection compound (VIII) 36%), divinyl (15-20%), and the un- 
saturated alcohol (Iv) resulted. The divinyl yield could be increased up 6 
about 10% at a higher temperature (550°) « A reaction mecharisti wes suggested 
for the formation of the products which are formed on contact conversion of 
methyl dioxane and jchydroxy-tetrahy dropyToRe 3 diagrams and 3 tables il- 
lustrate the investigation results. There are %3 figures, 4 tables, and 

13 references, 41 of which are Soviet. 
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POrberoy ie Diep Ht aD Nes Ficnins<iy, G. I., 
Vernova, | oD ecbecss 
ne alll 
Synthesis of Dlenes From Olefins and Aldehydes. I. 
Synthesis of Isoprene From Isobutylene and Pormaldehnyde 


Zhurnal obshchey Kkhimli, 1960, Vol 30, Nr 3, pp 
875-884 (USSR) 


Among many cataiysts tested, the best results were 
obtained with KSD catalyst (a mixture of calcium 
phosphates of a definite composition). The catalyst 
needs regeneration after 2-4 hours of work, and tnis 
can be best done with a steam-air mixture which 
removes deposited "coke" from Lt. The achlvity ot 
the catalyst décreases sharply when the reaction Le 
carried out without steam. The dependence of tre 
rate of dimethyldioxane conversion on contact Line 
and temperature is shown in Figs. 2 and 3. 
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Fig. 2. Conversion of dimethyldioxane (I) into 
unsaturated nydrocarbons (C, oilg and 1s0-C)Hg) at 
different tempe.’ atures and with steam dilution, 


1:14 oe) §1) 300°; (2) 325°; (3) 350°; (4) 
B15° 3 100 
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Fig. 3. Yield of isoprene based on reacted dimethyl- 
dioxane (L) rer eaenaiaa temperatures with steam 
dilution, 1:14 (moles): (1) 3009; (2) 325°; (3) 

3509; (it) 375° (3) Ad0s. 
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Dilution of dimethyldioxane with steam significantly 
increases the reaction rate. An appropriate selection 
of the reaction conditions could yield 75-78% isoprene, 
based on reacted dimethyldioxane, or 80-85% isoprene, 
based on decomposed dimethyldioxane. Among the 
reaction products of isobutylene with formaldehyde, 

in addition to the main product, dimethyildioxane (I), 
diol (7-10% based on unreacted formaldehyde), and 
cyclic alcohol (III , 7-8%) are present. ‘They can 
also be converted into isoprene over the KSD catalyst. 
The mechanism of reaction is shown in Scheme 2. 
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The physical econctants of the tagiec and pet Peat ean 
of the reaction are: isoprene (V), bp 347, ag 1.4215; 
2-methylbuten-2-ol-4 (Iv), bp 139-140°; isovalerie 
aldehyde (vi), mp 117 .o- 118°; eompound (VII), bp 7 
118.5 Ag, ee L.A490y compound (VIII), bp 105-107, 
rye 

0 4.4190; compound (IX), bp 1206121" (4 mn), i, 
1.5870. N. K. Shemyakina participated in thls work. 
There are 4 figures; 3 tables; and 10 referenuns 
8 Soviet, 2 U.S. The U.S. references are: { 
T. L., Steadman, J. Am. Chem. Soc., 71, ore 
U.S. Patent 2218640 


ASSOCIATION: Scilentitic Researcn Institute of Monomers for Synthetic 
Rubber, and Yaroslavl Technological Institute (Nauchno- 
Issledovatel'skily institut monomerov dlya SK i 
Yaroslavskly tekhnologicheskiy institut) 
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A057/A129 
AUTHORS: Ferberov, M. I.; Kut'in, A. M., Ustavshchikov, B. F., Vernova, 
T. P., Frolov, A. F. 
al 
TITLE: Investigation of the conditions for the synthesis of 2-metnyvi- 


~-5-vinylpyridine 
PERIODICAL: Zhurnal prikladnoy khimii, v. 34, no. 3, 1961, 632 - 640 


TEXT: Dehydrogenation of 24mathyl-5-ethylpyridine (MEP) was investigate? 

in order to increase the yield of 2-methyl-5-vinylpyridine (MVP). Conditions were 
presented ensuring a 25 % yield of MVP in relation to the amount passed of MEP 

and 70 - 73 % yield in relation tc decomposed MEP. Steam effects partial hydro- 
lysis of pyridine bases and is “hus not a completely inert diluent in denydrogen- , 
ation of MEP. Inhibitors fer polymerization were investigated for the stcrage / 
of MVP and separation from detydrogenation products. Improvement of this denydro- J 
genation process is important for the manufacture of polymer materials. MVP is 
especially significant in the preduction of special types of synthesized latex 

and synthetic rubber according tc R. Frank et al. (Ref. 1: Ind. Eng. Cnem., 40, 

879 (1948)), J. E. Pritchard and M. H. Opheim (Ref. 2: Ind. Eng. Chem., 46, 2242, 
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1954, 47, 863, 1955, H. E. Railsback and C. C. Biard (Ref. 3: Ind. Eng. Chem., 
48, 1043, 1956),and V. L. Tsaylingol'd et al. (Ref. 4: Kauchuk 1 rezina, 9, 1958, 
3, 1959, 9, 1959), or ion sxchange resins in the manufacture of synthetic fLoers. 
The raw material - MEP - is synthesized by Chiohibabin's reaction between paraal- 
dehyde and ammonia in liquid phase according to M. I. Faberov et al. (Ref. 3: 
Izv. Vuzov, Khim. i khim. tokhn., 5, 92, 1958) with a 70 - 73 $ yield. Tne pre- 
sent experiments were carried out (in assistance of M. Yu. Tikhvinskayé and M. A. 
Loginova) by a method and with a laboratory assembly described in a prior paper 
(Ref. 11: ZhOKh, 30, 875, 1960). Vapor pressure and liquid - vapor equilibria in 
the system MEP ~ MVP was detsrmined on an apparatus similar to Othmer's (Ref. 12: 
Ind. Ing. Chem., 45, 614, 1953) especially adapted for vacuum tests. ‘Two csta- 
lysts were used: no. 1 based on ZnO and no. 2 on Fe203, containing 86 - 88 @ of 
the basic component, soms chromium oxids and small amounts of other components, 
which are not specifiasd. Since considerable carbon deposition occurs during the 
dehydrogenation process, the catalyst had to be regenerated after 2 - 8 hours 

by passing an air-steam mixture at a maximum temperature of 650° - 700°C. Re- 
sults of dehydrogenation experiments with steam as diluent in varying conditions 
are given in Table 1, It can be sean that the yield of MVP related to dscompo- 
sition of MEP decreas# with the contact time. This is apparently effected by - 
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Bide reactions and increasing carbon deposition.. The latter depends cn the type 
of catalyst and the degree of dilution by steam. Steam cannot be considered as 
inert diluent, since with incrsasing dilution by steam the yield of catalyzate 
and of MVP (based: on decomposed MEP) decreases, in spite of the fact that the 
yield of MVP based on the amount of passed MEP increases (Figure 1). Also with 
increasing dilution by steam formation of gaseous products (CO, Ho, NE etc) 
and the content of pyridines ( a- and Y ~-picoline, 2,5-lutidine, 3-vinyloyrie 
dine) in the catalyzate increases. Thie can be explained by the reaction of py- 
ridine bases with steam, ragulting in a Partial dealkylation of MEP and ?crmazion 
of pyridines, or total rupture of the pyridine ring with ammonia evolution. A 
Similar reaction was observed by A. A. Baladin et al. (Ref. 8: DAN S832, 175, 79, 
1956) on d-picoline. These side reactions of hydrolysis occur with differsnt 
rates on various catalysts, thus influencing the selection of the latter. Ra- 
sults on dehydrogenation cf MVP with other diluents are Siven in Table 3, Ths 
observed effect of benzans can be explained by the fact that no side reactions 
of hydrolysis occur. Althcugh nitrogen does not show these side reactions, no 
desorption of pyridine basas from tha catalyst 1s effected by nitrogen (contrary 
to benzene) resulting in thermal decomposition of these substances. Fractiona- 
tion of the catalyzate at 20 torr demonstrated that the fraction boiling at 63 - 
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~ 69°C. (20 torr) [Abstracter's neve: Error_in original paper - 200 torr instead 
of 20.] has an inoreased refracticn index, and contains considerable amounts of m 
unsaturated compound, apparantly 3-vinylpyridine. Thus the following reaction 
and side products were obtsinsd in dehydrogenation of MEP: (I) Cl-picolins, (II) 
3-ethylpyridine, (III), 2,5-lutidine, (IV) 3-vinylpyridine, (V) 2-methyl-5-=tnyl- 
pyridine, (VI) 2-methyl-5-vinylpyridine.. The present authors consider (I), (II) 
and (IIL) as main cracking products of MEP (in presence of hydrogen), white (1V) 
is a eracking product of MVP. Different staoilizers for MVP were investigated 
(Figure 3) and it was observed that 0.1 % of sulfur is the optimum stabilizer in 
frastionation of MVP. For the storage of MVP an edmixture of 0.01 % methol is 
most efficient in stabilizing MVP for several weeks, or 0.01 % mathol for saveral 
months, Liquid-vapor equilibrium in the system MEP - MVP is shown in Figure 5. 
Corresponding experiments damznstrated that apecial conditions mist bs maintained 
if a 98 - 99 % concentration of MVP should be attained in fractionation. Thus in 
. the system the maximum temperature should be 95°C (for highly concentrated MVP 
only 85°C), and highly effactive inhibitors should be used. There are 6 figures, 
‘4h tables and 12 references: 8 Scviet-bloe and 4 non-Soviet-bloc. 
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ASSOCIATIONS: - Institut monomerov dlya SK (Institute of Monomers for Synthetic 
Rubber) and Yaroslavskiy tekhnologicheskiy institut (Yaroslavl ' 
Technological Institute) 


SUBMITTED: ~June 6, 1960. 


Table 1: Dehydrogenation of MVP on the catalysts no. 1 and no. 2 using steam as 
diluent. Legend: (1) no. of the catalyst, (2) temperature(°C), (3) nominal con- 
tact time, sec., (4) volume velccity of the MEP supply (in ml/mi catalyst per h), 
(5) molar ratio Ho0/ MEP, (6) yield of the catalyzate (weight %), (7) yield of 
MVP based on the MEP passed (mole %), (8) yield of MVP based on the MEP decompos- 
ed (mole %), (9) carbon deposit on the catalyst (mole %;based on the MEP passed). 
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_ FARBEROV, M.I.; USTAVSHCHIKOV, B.F.; KUT'IN, A.M.; VERNOVA, T.P.; 
YAROSH, Ye.V. 


Synthesis and use of 2-methyl-5-ethylpyridine and 2-methyl-5-vinyl- 
pyridine. Izv.vys.ucheb.zave; khim. i khim.tekh. 1 n0.5:92-99 '58, 


(MIRA 12:2) 


1. Yaroslavakiy tekhnologicheskiy institut 1 Opytnyy zavod Minist- 
erstva khimicheskoy promyshlennosti. 


(Pyridine) 
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AUTHORS: Farberov, M. Ie, Kut'in, A. M., SOV/156 -58-1-36/46 
Vernova, T. Pe, Shemyakina, N. K. 
TITLE; Industrial Synthesis of Allylearbinol and Standard Butyl 


Alcohol on the Basis of Propylene and Formaldehyde (Tekhniches- 
kiy sintez allilkarbinola i normal'nogo butilovogo spirta 
na osnove propilena i formal'degida) 


PERIODICAL: Nauchnyye doklady vysshey shkoly, Khimiya 4 khimicheskaya 
tekhnologiya, 1958, Nr 1, pp. 148 - 152 (USSR) 


ABSTRACT: In their laboratory the authors have for years studied 
syntheses based on olefine and formaldehyde (Refs 1,2). Allyl 
dioxanes-1,3 are converted into dienes. Catalysts and conditions 
were developed by means of which 80 - 90% of the theoretically 
possible diene yield could be obtained (Ref 2). By passing 
it over a catalyst in the presence of water vapor, 4-methyl 
dioxane-1,3 can be easily converted into divinyl. As further 
investigations have shown, the allylcarbinol yield can be 
substantially increased by carrying out the contact process 
under less severe conditions (lower temperatures, shorter 
contact time; Fig 1). Figure 2 shows the influence of temper~ 

Card 1/3 ature upon the allylcarbinol yield, given in molar per cent 
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related to methyl dioxane. Table 1 shows the results of a 
typical balance experiment; under such conditions as were 
chosen here, the weight ratio of the allylecarbinol and divinyl 
yields, related to the decomposed methyl dioxane, may be even 
a little greater than unity. The author! idea about the 
mechanism of this reaction is as follows: The catalyst ( a 
calcium phosphate mixture) possesses hydrolyzing and at the 
same time dehydration properties (Ref 9). With the same cata- 
lyst, and under the same conditions, trimethyl carbinol is 
dehydrated to isobutylene with a quantitative yield. The 1. 
reaction stage is therefore the hydrolysis of methyl dioxane 
(I) in the presence of water vapor to butandiol-1,3 (II), with 
separation of formaldehyde. Butandiol is further dehydrated, 
being converted to allylcarbinol (III) end divinyl (IV). 
Propylene is formed in small quantities due to a cracking 
reaction. Allylcarbinol may itself be of interest as a starting 
metgrial for syntheses. From an industrial viewpoint, however, 
its use in hydration in standard butyl alcohol is of greater 
importance. There are 3 figures, 2 tables, and 13 references, 
8 of which are Soviet. 
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VERNOVSKIY, Aleksandr Ivanovich; KOGAN, Ye.l., red. 
[whese "plens" are they? On the nature and rethods of 
economic planning in Westerr Europe] Ch'i eto plany"? 
O sushchnosti i metodakh ekonomicheskogo programmirov3— 
niia v Zapadnoi Evrope. Moskva, lzd-vo "Znanie," 1964. 
39 p. (Novoe v zhizni, nauke, tekhnike, III Seriia: 
Ekonomika, no.12) (MIRA 17:7) 
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